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DETAILED ACTION 
Response to Arguments 

1. Applicant’s arguments, see remarks, filed WI29I07, with respect to the rejection(s) of claim(s) 1 
under Heath have been fully considered and are persuasive. Therefore, the rejection has been 
withdrawn. However, upon further consideration, a new ground(s) of rejection is made in view of Heath 
and further in view of Dowling. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 

3. Claim 1-3, 7, 25 & 27 rejected under 35 U.S.C. 103(a) as being unpatentable over Heath et al, 
U.S. Patent No: 4,901,234 [herein after Heath] and further in view of Dowling, U.S. Patent No: 6,163,836 

[herein after Dowling]. 

1. As per Claim 1, Heath teaches DMA controller [Fig. 1, element 12] comprising: 

(a) At least one peripheral DMA channel for handling DMA transfers on a peripheral 
access bus [Col. 2, Lines 34-41 - Some peripheral devices are assigned their own DMA 
channels while others share remaining DMA channels] 

(b) At least one memory DMA stream [see Fig. 1, connection between element 12 
(DMA controller) and 15 (Main Memory) & also between element 17 (Aux. Memory) 
and DMA controller - memory DMA stream being address/data transfer between the 
DMA controller and memory], including a memory destination channel and a memory 
source channel [Col. 3, Lines 47-55 - Multiple channels for plurality of peripherals 
including memory] tor handling DMA transfers on first [Fig. 1, element 26, “System bus"] 
and second memory access buses [Fig. 1, element 25, “Family bus”] 
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(d) First and second memory pipelines for supplying memory addresses [Fig. 4, Element 
“Address Bus”] to the first [Fig. 1, element 26, “System Bus”] and second memory 
access buses [Fig. 1, element 25, “Family Bus”], respectively, and for transferring data 
on the first and second memory access buses [Col. 3, Lines 21*32] 

Heath teaches above teachings, however fails to disclose a controller having first and second 
address computation units for generating addresses at the same time to permit DMA transfer of data. 
Dowling teaches the above deficiency by teaching a controller [see Dowling, Fig. 2, element 200] 
comprising: 

(c) First and second address computation units [see Dowling, Fig. 2, element 212 & 
106] for computing updated memory address for DMA transfer [Col. 6, Lines 27-44] wherein the first and 
second address computation units generate addresses at the same time [Col. 20, Lines 25-30 - Both 
AAU will provide addresses on the same clock cycle edges] to permit DMA transfer of data from one 
memory space to another memory space on the first and second memory access buses. 

(d) A multiplexer configured to supply first and second current memory addresses to 
selected ones of the first and second memory pipelines in response to control signal [see Fig. 2, element 
122 ]. 

It would be obvious to combine the two teachings above in order to take advantage of providing 
the controller with versatility in having not only a fixed address computation unit but also a 
customizable/programmable address computation unit alongside for providing more efficient processing 
means. It is for this reason that one of ordinary skill in the art at the time of Applicant's invention would 
have been motivated to combine the two teachings. 

2. As per Claim 2, Heath as modified by Dowling teaches a DMA controller further comprising a 
peripheral prioritizer [see Fig. 1, element 11, “Central Arbitration control circuit”] for prioritizing DMA 
requests for access to the peripheral access bus and a memory prioritizer for prioritizing DMA requests 
for access to one or both of the memory access buses [Col. 5, Line 65 - Col. 6, Line 2] 
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3. As per Claim 3, Heath as modified by Dowling teaches a DMA controller further comprising a 
traffic controller [Fig. 3, element 72] configured to give preference to consecutive transfers in one 
direction on one or more of the buses [Col. 3, Lines 61-68] 

4. As per Claim 7, Heath as modified by Dowling teaches a DMA controller wherein the multiplexer 
is configured to receive the first current memory address from one of the peripheral DMA channels or one 
of the memory destination channels [Col. 3, Lines 47-55] and to receive the second current memory 
address from one of the memory source channels and to supply the first and second current memory 
addresses to selected ones of the memory pipelines [Col. 4, Lines 33-38]. 

5. As per Claim 25, Heath as modified by Dowling teaches a DMA controller [Fig. 1, element 12] 
wherein the controller is programmable to transfer data from the peripheral access bus through the at 
least one peripheral DMA channel and one of the memory pipelines to one of the memory access buses, 
to transfer data from one of the memory access buses through one of the memory pipelines and that at 
least one peripheral DMA channel to the peripheral access bus and to transfer data from one memory 
location to another nriemory location, through the memory source channel and the memory destination 
channel, between the first and second memory access buses [Col. 3, Lines 21-32]. 

6. As per Claim 27, Heath as modified by Dowling teaches a DMA controller wherein the 
multiplexer supplies the first and second current memory address to the first and second memory 
pipelines at the same time [Col. 5, Lines 13-20] 

7. Claims 4-6 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Heath and 
Dowling further in view of Bowes et al, U.S. Patent No: 5,655,151 [herein after Bowes]. 

8. As per Claim 4, Heath teaches the limitations of Claim 1 , however does not disclose the specific 
structure of the plurality of channels, therefore fails to teach a DMA controller wherein each of the 
peripheral DMA channels has a data FIFO with inputs receiving data from the peripheral access bus and 
the memory access buses and with outputs supplying data to the peripheral access bus and the memory 



access buses. 
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However, Bowes teaches, in an analogous apparatus and method, a DMA controller [Fig. 2A, 
element 218] wherein each peripheral DMA channel [Fig. 2B, element 244, “Multiple DMA channels'] 
has a data FIFO [see Fig. 3, element 310] with inputs receiving data from the peripheral access bus and 
the memory access buses [see Fig. 2B & 3, element 261 - Inputs from peripheral I/O controllers] and 
with outputs supplying data to the peripheral access bus and the memory access bus [see Fig. 3, 
element 264 & 268]. 

It would have been obvious to one of ordinary skill in the art at the time of applicant’s invention to 
modify the system of Heath with the above teaches of Bowes. One of ordinary skill would have been 
motivated to make such modification in order to program additional DMA transfers before the currently 
active transfer has been completed increasing system efficiency as suggested by Bowes [see Col. 3, 
Lines 13-25] 

9. As per Claim 5, Heath as modified by Bowes teaches a DMA controller further comprising an 
urgent controller [see Bowes, Fig. 2b, element 250] configured to increase the priority of a memory 
transfer when a peripheral DMA request is received and the data FIFO in a corresponding peripheral 
DMA channel is not ready to transfer data [see Bowes Col. 3, Lines 15-21] 

10. As per Claim 6, Heath as modified by Bowes teaches a DMA controller wherein each of the one 
or more memory destination channels [See Fig. 3, element 244] has a data FIFO with inputs receiving 
data from the memory access buses and outputs supplying data to the memory access buses [see Fig. 

3, element 310] 

11. As per Claim 8, Heath as modified by Bowes teaches a DMA controller [see Heath, Fig. 1, 
element 12] wherein each of the memory pipelines [see Heath, Fig, 1, element 25 & 26, “System bus" & 
“Family Bus’] includes an address [see Heath, Fig. 4, “Address bus”] and write data pipelines for 
supplying memory addresses and write data to the respective buses [see Bowes, Fig. 3, element 320], 

a read data pipeline for receiving read data from the respective buses and a control flow pipelines for 
controlling the flow of control information during a memory access [Fig. 3, element 330]. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Jasjit S. Vidwan whose telephone number is (571) 272-7936. The examiner can normally 
be reached on Sam - 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor, 
Alford Kindred can be reached on (571) 272-4037. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative 
or access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272- 
1000. 

JSV 

11/26/07 
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